[21] ZL^jfi|# 00205491.4 



[51]Int.Cr 

G02B6/42 



[45]««fc*B 2001 ^3 n 28 H 


[11 ]»*'*«* CN2425366Y 


[22]* JfB 2000.2.22 [24]«ffiB 2001.2.17 


[21] $flHI 00205491.4 




[74]*aft«*u»j it^mftw^nm&'&mmtm 


jftUt 100871 *SC*«*^ 4^* 201-9- 


w 


[72]tttfA SE $ 


*aA 3K3it 







[57]»* 




S5 



fe a j- £ 4$ 



1^ ^ fS"o 

tfj$-&^#J;$ 0.18 *> 0.23 . 



-l- 



A*fr-f ifcfc#fl#$&^&4*3. ( DFB )^H^> *t-f 
( pitch ) ^H'J# 0.18-^*0.23 . 

m*&**ffl. sit (i) ( 2 ) 



fc, ( 3 ) 

S, ( 4 ) iMt ( 5 ) ;M4&fc*f *, ( 6 ) ^.!D^ 

( 7 ) ( 8 ) ^F^Hit^, ( 9 ) 

^A^, ( 10 ) £.aA&*j*NPS ( TEC ) , A 
, ( 11 ) A^Otl^fe, ( 12 ) 

B2^-^*^, £4* ( 2 ) 

*Mt#£jL, ^A— ^0.5 4*.A*-^*i|t. jib 

A, i*?6x9£#»fi£Jil, ^$,^iL#. 

**&7fJ *rS * -f £^5'J ^.fl 0. 1 8 0.23 i) & # 
— 0.18.^0.23 §t i) 

-2- 



Abstract 



An optical coupler of the output of a semiconductor laser device, 
comprising two lens, with one for collecting the emitted light and 
collimating, and the other for focusing and connecting the optical fiber 
head; an optical isolator is provided between the first lens and the second 
lens, which makes the reflected and scatter light in the optical fiber 
unable to enter the laser, so that the stability and signal-to-noise ratio of 
the laser device could be increased, 
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Claims 



1 . An optical coupling means of the output of a semiconductor laser 
device, comprising two lens, the first lens is used for collecting the 
emitted light and collimating it and the second lens is used for focusing 
and connecting the optical fiber head; characterized using two optical 
lenses and an optical isolator is provided between the lenses. 

2. An optical coupling means of the output of a semiconductor laser 
device as stated in claim 1, characterized in that said first and second 
lenses are self-focusing lenses, and the pitches of said lenses are 0.18 and 
0.23, respectively. 

3. An optical coupling means of the output of a semiconductor laser 
device as stated in claim 1, characterized in that said first lens is a 
spherical lens or an aspherical lens. 

4. An optical coupling means of the output of a semiconductor laser 
device as stated in claim 1, characterized in that the positioning of each of 
said optical elements is welded by laser light. 

5. An optical coupling means of the output of a semiconductor laser 
device as stated in claim 1 , characterized in that the exit surface of said 
second lens has the same obliquity as the end surface of the optical fiber. 

6. An optical coupling means of the output of a semiconductor laser 
device as stated in claim 1, characterized in that said obliquity is 6-9°. 

7. An optical coupling means of the output of a semiconductor laser 
device as stated in claim 1, characterized in that the optical surfaces that 
the laser light output passes through are plated with anti-reflection film 
that is corresponding to the wavelength of the laser device. 



Optical Coupling Means of the Output of a Semiconductor Laser Device 

The present utility model pertains to the field of optical fiber 
communication, and more particularly, it relates to the optical coupling 
means between the semiconductor laser output and the pigtail fiber. 

The semiconductor laser device is generally used in the optical fiber 
communication field as the emitting source, and it is a key device for 
converting electrical signal into optical signal in optical communication 
system and plays a crucial role in the optical communication technique. 
The output light of the semiconductor laser device has a relatively large 
diffuse angle, so the there must be an optical coupling means between the 
output light and the optical tail, fiber, and such optical coupling 
encapsulation is also an importance technique affecting the performance 
of the whole device. Especially in the high-speed distribution feedback 
type (DFB) laser device module used for optical communication, the 
requirements on the stability of the optical spectrum and signal are very 
strict. A general requirement on said optical coupling means is that the 
output light of the laser device, i.e., the information light wave, couples 
into the optical fiber as much as possible, and the backward scattered 
light and reflected light couple back into the laser device as less as 
possible. A common coupling means of semiconductor laser device 
output uses optical lens for converging light beams, and some coupling 
means use two lenses, one for light collimating and the other for light 
focusing. However, we found that such laser output coupling means with 
two lenses usually has poor stability, and the processing technology 
thereof is hard to control, meanwhile, the reflected light in the optical 
fiber will enter the laser device to affect the working stability of the laser 
device. The object of the present utility model is to provide an optical 
coupling means of the output of the semiconductor laser device that could 
improve the light coupling efficiency and stability, increase the system 
tolerance and is suitable for mass production, and could eliminate the 
reflected light in the above-mentioned optical fiber. 

The technical solution of the present utility model is that an optical 
coupling means of the output of a semiconductor laser device, comprising 



two lens, the first lens is used for collecting the emitted light and 
collimating it and the second lens is used for focusing and connecting the 
optical fiber head; characterized in using two optical lenses and an optical 
isolator is provided between the lenses. 

Said first and second lenses are self-focusing lenses, and the pitches of 
said lenses are 0.18 and 0.23, respectively. 

Said first lens is a spherical lens or an aspherical lens. 

The positioning of each of said optical elements is welded by laser light. 

The exit surface of said second lens has the same obliquity as the end 
surface of the optical fiber. 

The present utility model will be illustrated in detail with reference to the 
drawings in the following. Fig. 1 is a schematic drawing showing the 
structure of an embodiment of the optical coupling means of the output of 
a semiconductor laser device of the present utility model. In Fig. 1, (1) is 
the laser device die; (2) is the first lens, and it is a self-focusing spherical 
lens in the present embodiment; (3) is the optical isolator; (4) is the 
second lens; (5) is the single mode fiber header; (6) is the fixing sleeve; 
(7) is the external enveloping housing; (8) is the isolator supporting frame; 
(9) is the lens base; (10) is the temperature control cooling device (TEC) 
and it is the semiconductor refrigerating device; (11) is the heat sink of 
the laser device; (12) is the supporting frame of the lens. Fig. 2 shows 
another embodiment, wherein the first lens (2) is a spherical lens. 

The present utility model adopts two lenses, the first lens collects the 
light of the semiconductor laser device and collimates or almost 
collimates it so as to form a light beam of 0.5 mm. Said collimated light 
beam goes through an optical isolator and is focused by the second lens, 
and the end surface of the optical fiber is placed on the focal point to 
achieve the object of coupling the light beam into the optical fiber. In 
order to reduce back reflection of light, all the optical interfaces are plated 
with anti-reflection film of the corresponding wavelength, and the exit 
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surface of the second lens and the incident end of the optical fiber are 
made to have the same angle, thereby, the back reflection of light is 
greatly reduced and the performance of devices are improved. 

The first lens could be either self-focusing lens or aspherical lens, and the 
relative positions of the lens and the laser device are adjusted precisely 
and then fixed by laser welding. The lens and the metal sleeve are sticked 
together by epoxide resin or by tin soldering, and the sleeve and the 
supporting frame are positioned by laser device welding. 

The optical isolator is positioned by machining precision and after 
adjusting, the correctness of the position and polarization direction is 
ensured by bounding. 

The exit surface of the second lens and the incident surface of the optical 
fiber head are both made to have an included angle about 6-9° with the 
axis, and they are plated with anti-reflection film to reduce reflection. 

The second lens is adjusted coordinately with the optical fiber head and is 
connected to the metal sleeve by means of bounding or tin soldering and 
then is positioned. 

The optical surfaces that the output light of the laser device passes 
through are plated with anti-reflection film that has a wavelength 
corresponding to the laser device. 

The present utility model adopts the self-focusing lenses having pitches 
of 0.18 and 0.23 as the first and second lens, or it uses the aspherical or 
spherical lens to cooperate with the self-focusing lenses having pitches of 
0.18 and 0.23, so it improves the stability of the system, increases the 
tolerance and makes the laser module using the present utility model 
more suitable for mass production; meanwhile, the application of an 
optical isolator between two lenses makes the reflected and scattered light 
at one end of the optical fiber unable to enter one end of the laser device, 
so that the working stability of the laser device is further improved; 
moreover, since there is an anti-reflection film that has a wavelength 
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corresponding to the Laser device on each optical surface, the reflecting 
light is further reduced and the signal-to-noise ratio is increased. 

Although the present utility model is illustrated by the above 
embodiments and figures, it is not limited to said embodiments and 
figures. All the variations of the solution of the present utility model 
contemplated by those skilled in the art after reading this specification 
should be within the protection scope of the present utility model. 
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